Soft tissue repair capacity after oxygen-derived free radical-induced damage in one hindlimb of the rat.
Oxygen-derived free radicals are suspected to play an important role in the pathogenesis of inflammation and ischemia/reperfusion of an extremity. In this study we investigated the repair capacity of a free radical-damaged hindlimb of the rat and the effect of the anti-oxidant N-acetyl-L-cysteine (NAC). In nonanesthetized rats (n = 39), the left hindlimb was continuously infused intra-arterially (1 ml/hr) for 24 hr with the free radical donor tert-butylhydroperoxide (tert-BuOOH, 25 mM). Subsequently the infusion system was disconnected and the repair of soft tissue damage was observed with special attention to various pain tests, vascular permeability ((99m)Tc-IgG scintigraphy), and histology for a maximum period of 6 weeks. In 12 of these tert-BuOOH-infused rats the antioxidant NAC was injected intraperitoneally. Six of the NAC-treated rats were killed after 24 hr of infusion, while the remaining 6 rats were disconnected, reinjected with NAC, and observed for 1 week. Tert-BuOOH infusion for 24 hr led to significantly increased pain sensations, vascular permeability, and histological damage. Treatment with NAC significantly reduced pain sensations and vascular permeability, though not to control levels. One week after disconnection, tissue damage was almost completely repaired in the NAC-treated rats. In the untreated rats, repair took longer but histology and vascular permeability were completely normalized within the observation period. Soft tissue damage, induced by 24-hr infusion of the free radical donor tert-BuOOH, showed spontaneous repair within 6 weeks. The antioxidant NAC significantly reduced the soft tissue damage and shortened the repair period.